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A]V]VEX1 



Component (referatce) 


Analysis 


Mode of 
iiolation 


R*f. 


IdentificBtion/ 
Quantification 


Ref. 


Amino compounds 


alanine; (8,1 6,23,28,45,46,47,48,50) 


(I;, RE 


16,53 


AAA. GCMS, SP 


16,23.34,53,54, 
56 


asparagine, (S, 16,23,28,46,50) 


]\i 


16 


AAA, SP 


16,23,28 


1.«.ip,i,«.m/:r-AlAii>ki*,.m- tO 1£ TO AH A 'I AO ZfW 

leucme/iEiOicucinc, (S, Id,zj,zB,4o,4/,4o,jU; 


lit, Kb 


\ £ AT 

1 0,4 / 


AAA CD r^r^\AC 
AAA, ar, (jLlVlii 


16,23,28,47,48, 
50 


valine; (8,16,23,28,46,47,50) 


IE, RE 


16 


AAA, SP, GC 


16,23,28,50 


glutamine, (8, 16,23,28,46,50) 


IK 


16 


AAA, SP 


16,23,28 


serine/homoserine; (8,16,23,28,46,47,50) 


II!;, RE 


16,47 


AAA, SP, GC 


16,23,28,47,50 


glycine; (8,16,23,22,28,46,47,50) 


IE. RE 


)6,47 


AAA, SP, GC 


16,23,28,47,50 


phenylalanine; (8, 1 6, 1 8,23,46,47,48) 


IF, RE 


16,47 


HPLC, AAA, GC 


16,18,23,47,50 


threonine; (8,16,23,46,47) 


IE, RE 


16.47 


AAA 


16,23,47 


tyrosine; (8,16,18,26.46,47,50) 


m,RE 


16,47 


HPLC, AAA. GC 


16,18,26.47,50 


lysine; (8,16,23,22,28,46,47,50) 


IE, RE 


16,47 


AAA, SP, GC 


16.23,28,47.50 


proline; (8,16,23,46,50) 


IE 


16 


AAA, GC 


16,23,50 


methionine; (8,16,23,46,50) 


IB 


16 


AAA, GC 


16,23,50 


cystathiciTiine; (8,46) 










ornithine; (8,16,23,46,50) 


IE 


16 


AAA, GC 


16,23.50 


citnilline; (23,16) 


IE 


16 


AAA 


16,23 


arginine; (8,11,16,28,46) 


IE 


16 


AAA, SP 


16,23,28 


glutamate; (47,48,50) 


RE, IE 


47 


GCMS, AAA 


47,48,50 


aspartate; (47,48,23,50) 


RE, IE 


47 


GCMS, AAA 


47,48,50 


tryptophan; (8,18) 






HPLC 


18 


hisiidine; (8,23,16,46,47) 


IE, RE 


16,47 


AAA 


16,23,47 


cyatcic acid, (8,46) 










aspartic ncid; (8,16,23,28,46) 


IE 


16 


AAA, SP 


16,28 


glutamic acid; (8,16,23,22,28,46) 


IE 


16 


AAA, SP 


16,23,28 


-amino butyric acid; (8,16,28,46) 


IE 


16 


AAA, SP 


16,28 


amind adipic acid; (16) 


IE 


16 


AAA 


16 


ethanolamine; (16) 


IE 


16 


AAA 


16 


2,4-dihydro);y- 1 ,4-benzoxazin-3-one; (34) 


XAD-4 


&4 


HPLC, GC 


34 


ammonium; (37) 






Biotronic 


37 


ammoniii; (8) 










cystine; (16,46) 


lE 


16 


AAA 


16 


benKOxaTOlin-2-one; (34) 


XAD-4 


34 


HPLC, GC 


34 


6-metho:tybcn2olin'2-one; (34) 


X„'\D-4 


34 


HPLC, GC 


34 


2,4-dihydroxy-7-methoxy'l,4-benzoazin-3-one; 

(34) 


XAD-4 


34 


HPLC, GC 


34 


Organic acids 


oxalic acid; (8,37,46,47) 


RE, IE 


47 


UV/Vis, HPLC 


37,47 


malic acid; (8,21,22,24,25,28,28,30,37,46,47) 


R]i,IE 


30,47 


UVWis, GC HPLC, IC, 
MS 


24,28,28,30,37, 
47 


acetic acid; (8,46) 










propionoic acid; (S,46) 










butyric acid; (8,46) 










valeric acid; (8,46) 










citric acid; (8,1 1,21,22,24;25,26,28,28,30,37,46,47) 


RE. IE 


30,47 


QEA, Xspec,UV/Vis, 
IC, HPLC, GC,MS 


8,24,28, 
28,30,37,47 


succinic acid; (8,24,28,28,30,37,46.47) 


RJi, IE 


28,30 
47 


UV/Vis, GC HPLC, IC, 
MS 


24,28,28,30,37. 
*7 
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fumaric acid; (8,28,29,37,47) 


RE, IE 


47 


UVA^is, GC HPLC, MS 


28,29,37,47 


glycolic acid; (8,46) 










deoxymugincii; acid; (I) 










malonic acid; (S) 










2-ketogluc(jnic acid; (38) 


IE 


3S 


GC, TLC, Xdif, SR, AA 


38 


tartaric acid; (8,29.37,47) 


RE,IE 


47 


UV/Vrs, GC, HPI,C 


29,37,47 


isocitric acid; (37) 






HPLC.UVA^is 


37 


acolriitic acid; (29,47) 


RE, IE 


47 


UV/Vls. HPLC 


47 


3-phcnyl propionoic acid; (56) 


XAD^ 


56 


GCMS 


56 


p-hydroxybenzoic acid; (4,9,41 ,54,56) 


XAD.4 


41,56" |HPLC,GCMS 


4,41,56 


2,5-dihydro.xybenzcic acid; (56) 


XAD-4 

' ' 


56 


OCMS 


56 


myristic acid; (56) 


>;ad-4 


56 


GCMS 


56 


p-hydro;<yciiinarnic acid; (52,56) 


XAD-4 


56 


GCMS 


56 


palmitic acid; (S,56) 


XAD-4 


56 


GCMS 


56 


aconitic acid; (29) 






GC 


19 


stearic acid; (8,56) 


XAD-4 


56 


GCMS 


56 


oxalocelie acid; (29) 


concentration 


29 


GC 


29 


uronic acid; (3S) 










glutaric acid; (29) 


concentration 


29 


GC 


29 


glyoxylic acid; (29) 


concentration 


29 


GC 


29 


pentadecanoic acid; (52) 


XAD.4 


52 


GCMS 


52 


Carbohydrates 


glucose; (S,I6,29,38,46,47,4S,50) 


IE, RE, MF 


47,50 


GCMS, HPLC UV/Vis 


16,29,47,48,50 


fructose; (8.16,29,38,46,47.48,50) 


IE, RE, MF 


47,50 


GCMS, HPLC UV/Vis 


16.29,47,48,50 


makose; (8,46) 










galactose; (8,46,47) 


IE, RE 


47 


UV/Vis, HPLC 


47 


ribose; (5,46,47,48) 


IE. RE 


47 


GCMS, HPLC UV/Vis 


47,48 


Nylose; (8,38,46,47) 


IE, RE 


47 


UV/Vis, HPLC 


47 


rhamnose; (8,46) 










arabinoss; (8,29,46,47) 


IE, RE 


47 


UVA^is, GC, HPLC 


29,47 


raffinose; (8,46) 










oligosaccharides; (8,46) 










myo-iTiositol; (50) 


MF 


50 


GCMS, HPLC 


50 


deoxyribose; (8) 










sucrose; (8,16,29,47,48,50) 


IE, RE, MF 


47,50 


GCMS, HPLC UV/Vis 


16,29,47,48,50 


deoxysugars; (S) 










Phenolic compDulids 


salicylic acid; (54) 


XAD-4 


54 


MNR, SP 


54 


p-hydroxybenzoic acid; (4,9,41,54) 


XAD-4 


41,54 


MNR, SP, HPLC 


4,41,54 


vanillic acid; (4,41,54) 


XAD-4 


41,54 


HPLC, MNR, SP 


4,41,54 


syringic acid; (4,15,52,54) 


XAD-4, XAD-2 


15,52, 
54 


GCMS. MNR. SP, 
HPLC 


4,15,52,54 


4"methoxyindole-3-acetonitriIe; (5^1) 


XAD-4 


54 


MNR, SP 


34 


pyrocateohoi; (54) 


XAD^ 


54 


MNR, SP 


54 


coiimesti;rol; (9, 43,44) 






HPLC 


18 


caffeicacid, (18,26) 






HPLC 


18 


p-lhiocyHiiLophcnDl; (56) 


XAD-4 


56 


GCMS 


56 


2-hydroxybcnzOthiazoie; (56) 


XAD-4 


56 


GCMS 


56 


3,4'dimetiiylbenzoic acid; (52) 


XAD-4 


52 


GCMS 


52 


benzoic acid; (18,2P,52,56) 


XAD-4 


52,56 


HPLC, GC, MS 


18,29,52,56 


phenyiacetlc acid; (52) 


XAD-4 


52 


GCMS 


52 


2-mettioxyphenol; (52) 


XAD-4 


52 


GCMS 


52 


hydrocinnamic acid; (52) 


XAD-4 


52 


GCMS 


52 


cinnamic acid; (IR, 52,56) 


XAD.4 


52,56 


HPLC, GCMS 


18.52,56 


2'rnetlioxy phenylacetic acid, (52) 


XAD.4 


52 


GCMS 


52 


3 -hydroxy liydrocinnamic acid; (52) 


XAD^ 


52 


GCMS 


52 
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4-hydro?;y-3-tiiethoxy hydrdcinnamic acid; (52) 


XAD-4 


52 


GCMS 


52 


4-hydroKy-2-nietlioxycinn£itni£ &c\d\ (52) 


XAD-4 


52 


GCMS 




rerulic acid; (4,6,14,18,52) 


XAD-4 


52 


HPLC GCMS 


4,18,52 


cyclopropyl-p-benzoquinpTie (14) 










2,6-dimiithoxy-p-ben20iiquinone (14) 










tetrafluorbenzoquinone (14) 










benzoquinone (14) 










SXSg (14) 










striEol (14) 










resorcinDi (14) 










dihydroquinonc (14) 












VAPl/l YAFi*? 








2-(3 ',5'-(li hydroxyphenyl)-5 , 6-dihydroxy- 
benzoftiran; (34) 


XAD'4 


34 


HPLC, MS, NMR, 
UVA^is 


34 


FlflvonoMs 


kievitom;; (26) 






HPLC 


26 


4',7-dihydroxyflavone; (9, 1 2, 1 5, 19,35.36,44) 


XAD-2,CF, 
HPLC ' 


9 15 3 
6 


HPLC MS NMR EP 
UV/Vis 


9,12,15.35 44 


4',7-dih> droxyflavanone; (9, 1 2, 1 5, 1 9,35,36,44) 


CF, HPLC 


36 


HPLC, MS, NMR, 
UVA/is 


35,36 


formononetin-4',7-dihydroxyflavonone; 

(9,19,35,36,44) 


CF, HPLC 


36 


HPLC, MS, NMR, 
UV/vis 


35,36 


4',5J-diliydroxyflavonone; [apigenin ] (9,18,26,43) 






HPLC 


18,26 


apigen-7-O-Elucoside; (9,15) 


XAD-2 


15 


MS, HPLC, EP 


15 


gsnistein; (15,17,18,43) 


XAD-2 


15 


HPLC, MS, EP 


L5,IS 


3',4 ', 5,7-tetriihydroxyfiavone; [leuteolin] 

(9.15,18,15,26,42,43) 


XAD-2 


15 


HPLC, EP, MS NMR, 
UV/Vis 


15,18,26,42 


4',7-dihydroxyisof]avone; [daidzein] 
(9. 15, 17., 18,43,44) 


XAD-2,CF, 
HPLC 


9.15J 
7,44 


EP^HPLC, MS, UV/Vis 
,NMR 


9,15,17. 18,44 


3,4',5,7-ieirahj'droxy flavone; [liaempferol] 

(9,15,18.26,43) 


XAD-2 


15 


HPLC.EP, MS NMR, 

UV/Vis 


15,18,26,43 


couniesti'ol; (9,d3,44) 


HPLC 


9 


HPLC, UV/Vis 


9 


formononetin-7-0-(6"-0-malonylglucoside) ; (9,10) 


CF, HPLC 


10 


MS, NMR, UV/Vis 


10 


formononetin; (9,14,18,36,44) 


a-\ HPLC 


36,44 


HPLC, NMR, MS, 
UV/Via 


9,18,36, 44 


3',4',7-trihydroxyflavone; (9,15) 


HPLC 


9 


UV/Vis 


9 


4'7-dihydrQxy-3'Tnethoxflavone,' [geraldone] 

(9,12,44) 


HPLC 


9.44 


HPLC, NMR. UV/Vis 


9,12,44 


4'-hydroxy-7-methoxyflavone; (9,44) 


HPLC 


44 


HPLC, NMR 


9,44 


xenognosin A & R (14) 










Enzymes, Nucleotides & Chalcdties 


invcrtasc; (46, S) 










amylase; (46,S) 










protease: (46,8) 










guanine; (46,8) 










adenine; (46,8) 










polygalacturonase; (8) 










phosphalase; (7,S) 








7 


uridine/cytidine; (S) 










4,4'-dihydroxy-2'-rnethoxychaleone; (10,19,35,36) 


CF, HPLC 


36 


HPLC, MS, 
NMR,UV/Vis 


10.35.36 


Fatty ncids anil sterols 


cholesterol; (8) 










palniitjc acid; (8) 










-sitostercil; (8,50) 


EP, TLC 


50 


GCMS 


50 


stigmaslcrol; (8,50) 


El', TLC 


SO 


GCMS 


50 


campesterol; (50,8) 


EI', TLC 


SO 


□CMS 


50 


stearic acid; (8) 
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joleic acid; (n) 










linoleic acid, (S) 










Acides grfls 18:1; 18:2; 1 8:3; 20:0; 22:0; 24;0, (50) 


chromatography 


50 


GCMS, HPLC 


50 


Others 


cpi-3-hydroxy-mugineic acid; (2,45,53) 


F-FPLC 


53 


HPLC 


53 


8-meth>lsulfliiyloctyl isolhiocyanatc [histurin]; 

(54) 


XAD-4 


54 


NMR SP 


54 


benzyl isothiocyanate; (51,54) 


XAD^ 


51 


GC 


51 


auxirs; (8,32) 










scopolelin; (8,41) 


XAD-4 


41 


HPLC 


41 


fluorescent substances; (8) 










vitamitiE; (S) 










hydrocyanic acid; (8) 










glycoside^; (8) 










sapOTiintis; (S) 










Composes organiques piiosphor^s; (8) 










nematode cyst or egg hatching factors; (K,46) 










nematode attractants/nemaiocides; (8,46) 










fungal mycelium stimulants and inhibitors; (5,8,13) 










zoospore attractants; (5,8,33.46) 










spore and aclerotium germination stimulants and 

inhibitors; (5,S,39) 










parasitic weed germinatinn stimulant;;; (8,39) 


XAD-4 


^9 


I-IPLC 


39 


medicarfJins; (8,10,34) 


CF, HPLC 


10 


MS. NMR, UV/Vis 


10 


medicarpin-3-O-glycoside; (8,10) 


CF, HPLC 


10 


Ms, NMR, UV/Vis 


10 


umbellifiTone; (9,43,44) 






HPLC, NMR 


9,44 


cotimarins; (4,9,41,43) 


XAD-4 


41 


HPLC 


4,41 


nodulation gene inducers; (8,43) 










assorted allelopathic compounds; (6,8,55) 


XAD-4 


55 






metal chelators; (8) 










Elhanol; (47) 






OC 


48 


methanol; (8) 










formaldehyde; (8) 










acetaldeliyde; (8,48) 










proionaldehyde; (8) 










acetone; (8) 










ethylene; (8) 










propylene; (S) 










various volatiles; (3,5) 










gibbcrcllins; (S, 18) 






HPLC 


18 


cytokinins; (8) 











lE=ion exchange trap; GC=gas chromatography; HPLC=high performance liquid chromatography; MS-mass spectrometry; 
RE=rinse & evaporation; AAA=automaLic amino-acid analyzer; NMR=nLclear magnetic resonance, CF=centrifugation; 
EP=BlBctrophorBsis; SP=spBctrophotometry; MF=inembrane filtering; TLC=thin layer chromatography; Xdiff^ X-ray diffraction 
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